2-Oxoglutarate dehydrogenase and pyruvate dehydrogenase activities in plant mitochondria: interaction via a common coenzyme a pool.
2-Oxoglutarate (2-OG)-dependent O2 uptake by washed or purified turnip (Brassica rapa L.) and pea (Pisum sativum L. cv. Massey Gem) leaf mitochondria, in the presence of malonate, was inhibited between 65 and 90% by micromolar levels of pyruvate. The inhibition was not observed in the absence of malonate and was reversed by alpha-cyano-4-hydroxycinnamic acid. The inhibition was also reversed by oxaloacetate or by malate, but not by any other tricarboxylic acid cycle intermediates. The stimulation of O2 uptake by oxaloacetate was half maximal at 8-9 microM and was transient, indicating its action was not mediated through the complete metabolic removal of pyruvate. Pyruvate had not effect on 2-OG oxidation under conditions in which pyruvate dehydrogenase was not active, indicating that pyruvate metabolism, rather than pyruvate itself, was responsible for producing the inhibition of 2-OG oxidation. Similar results were obtained with detergent-treated mitochondrial extracts with the exception that the inhibition of 2-OG oxidation by pyruvate could also be reversed by coenzyme A. The results suggest that pyruvate inhibits 2-oxoglutarate oxidation, in intact plant mitochondria, by sequestering intramitochondrial CoA as acetyl-CoA and, in the absence of citrate synthase activity, reduces the amount of free coenzyme A available for 2-oxoglutarate dehydrogenase. These results indicate that pyruvate dehydrogenase and 2-oxoglutarate dehydrogenase share a common CoA pool within plant mitochondria and that the turnover of the acyl-CoA product of one enzyme will dramatically influence the activity of the other.